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Abstract: Enterococcus faecalis (E. faecalis) is a gram-positive bacterium that causes

dental calculus in humans. It is also the principal pathogen responsible for dental

abscesses, which are partly erupted teeth in which bacteria become trapped between the

crown and soft tissues, producing pain and inflammation. This study aimed to isolate and

characterize antibiotic-resistant bacteria causing dental infection. Microbiological

examination was performed on the samples to detect different kinds of bacteria. The

isolates were identified morphologically, biochemically using the automated VITEK® 2

system. Isolates identified were E. faecalis.

Disk diffusion tests were used to determine the antibiotic sensitivity pattern of isolated

dental abscess bacteria. Five isolates proved positive for resistance to most of the

antibiotics examined.
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1. Introduction

E. faecalis is a Gram-positive bacterium

that is facultatively anaerobic and can

live in harsh conditions such as high salt

concentrations and temperatures above

45°C [1]. E. faecalis is a normal
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microbiota present in the gastrointestinal

system, oral cavity, and vagina of

humans and animals [2,3]. Many strains

of E. faecalis are multidrug resistant and

cause a variety of diseases [1]. It is

difficult to treat the stomach and other

infection sites [4]. It causes bacteremia,

endocarditis, urinary tract infections,

meningitis, wound infections, pelvic and

intraabdominal infections, and

nosocomial and iatrogenic infections

[5,6,7]. In dentistry, E. faecalis has been

linked to dental caries in chronic

periodontitis and persistent in apical

periodontitis. [2,8]. Filling root canals

are the most obvious source of E.

faecalis in the oral cavity [9]. E. faecalis

is one example of a pathogen that is

difficult to eliminate in dentistry and is

one of the most prevalent causes of root

canal treatment failures [10]. Its

persistence and survival, as well as its

presence as a pathogen in root canals,

make it a more essential virulence factor

[11]. E. faecalis hides from the immune

system and antibiotics.

To increase bacterial control before root

canal sealing, several antiseptic and

antibiotic materials like calcium

hydroxide or antibiotic pastes are used.

However, E. faecalis cells were

discovered in root canals after many

days of endodontic therapy, even after

the use of calcium hydroxide [12,13,14].

E. faecalis seems to fit the ecological

condition of the root and able to survive

in an environment with scant available

nutrients [15]. Even at low levels, E.

faecalis can induce difficult-to-treat

infections due to its susceptibility to

disinfection procedures during

endodontic treatment, particularly when

creating a biofilm [16].

Many individuals worldwide die as a

result of multidrug resistance [17] it is

causes 700,000 global deaths every year,

and is expected that the death numbers

will rise to 10 million deaths by 2050

[18,19].

In the current study, E. faecalis that

was isolated previously from patients

with dental infections exhibited

antibiotic-resistant features.

2. Materials and methods

2.1. Isolation of pathogenic bacteria

Specimens were collected from different

patients' men and women during over

seven month’s period (April 2021 -

October 2021). Specimens were

collected from buccal cavity, saliva and

over tooth by swabs. Samples collected
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from patients in five private clinics and

General Authority for Health Hospital in

Giza, Egypt. A total number of 25

patients (15 female and 10 male). The

age of the study group ranged from 20

year-65 years. The clinical specimens

were immediately transported using

brain heart infusion broth medium to the

laboratory for bacteriological analysis

according to [20].

Primary identification for bacteria

All samples were streaked on bile

esculin agar as a selective media for

Enterococcus isolates.

After 24 hours, the pure cultures were

gram stained and viewed under the

microscope, after which the pure

cultures were inoculated into slants and

stored at 4℃ for further identification.

All 25 isolates streaked on blood agar

plates to identify their blood hemolysis

type. According to [21], nutrient agar

medium autoclaved for 15 minutes at

121°C and after cooling to 45-50°C,

about (7%) sterile blood was added.

Twenty five isolates were selected from

the preserved slants for identification

using conventional methods described

previously [22] as following: Motility

test [23], Potassium hydroxide test [24],

Catalase activity [25], Slide and tube

coagulase test [26], Cytochrome

(Oxidase test)[27], Carbohydrate

fermentation [28] , Nitrate reduction [29],

Indole production test [30], Voges-

Proskauer (V-P) test: Glucose- peptone

medium [31] and Glucose-salt medium

[32], Citrate utilization test Citrate

utilization medium [33, Urease

production medium [34]

2.2. Automated Identification

Automated identification by using the

Biomerieux Vitek 2 system. The VITEK

2 is an automated microbial

identification system. With its

colorimetric reagent cards, and

associated hardware and software

advances, the VITEK 2 offers a state-of-

the-art technology platform for

phenotypic identification methods. The

reagent cards have 64 wells that can

each contain an individual test substrate.

Substrates measure various metabolic

activities such as acidification,

alkalization, enzyme hydrolysis, and

growth in the presence of inhibitory

substances. An optically clear film

present on both sides of the card allows

for the appropriate level of oxygen

transmission while maintaining a sealed

vessel that prevents contact with the

organism-substrate admixtures. Each
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card has a pre-inserted transfer tube used

for inoculation. Cards have bar codes

that contain information on product type,

lot number, expiration date, and a unique

identifier that can be linked to the

sample either before or after loading the

card onto the system.

2.3. Antibiotic susceptibility test

Using Kirby-Bauer method [35]

antibiotic susceptibility test was carried

out on for the five positive Enterococcus

isolates. In this assay, 10 types of

antibiotic disks were used as following

Aztreonam (30 μg), Bacitracin (0.04 μg),

Clindamycin (2 μg), Fucidic acid (10 μg),

imipenem (10 μg), Nalidixic acid (30

μg), Norfloxacin (10 μg), Ofloxacin (5

μg) and Streptomycin (10 μg).

vancomycin (30μg). 0.5 McFarland

standards of bacteria was used and

inoculated and spread by a sterile swab

on Muller-Hinton agar Medium.

Antibiotic discs were then placed on

inoculated agar plates by forceps. The

plates were left in incubator upside down

at 37 ⁰ C for 18-24 hr.
3. Results and Discussion

3.1. Isolation of pathogenic bacteria

Specimens were taken from various

patients, both men and women, that

extend a seven-month period (April

2021 - October 2021). Specimens were

taken from abscess, gingivitis, and

caries. Patients were randomly selected

at five private clinics and the

General Authority for Health Hospital.

There was a total of 25 patients (15

females and 10 males). The research

group's age varied from 20 to 65 years

(Fig.1).

Figure (1): sources of clinical specimens correlated with patient's gender.
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3.2. Primary identification

3.2.1. Morphological identification of

bacterial isolates

The 25 swabs were suspended in sterile

solution buffer 0.85% NaCl tubes and

serial dilution was performed to isolate

and purify bacterial isolates. About 100

µl of streaked on nutrient agar plates in

addition to bile esculin agar plates in

triplicate (3plates from each dilution),

incubated at 37 °C for 24 hours. Total

various bacterial colonies isolated and

purified from all dilutions were

cultivated on both nutrient agar and bile

esculin agar that promise as Enterococci

were picked up as a single colony and

coded for future investigation. The

primary step in identifying the 25

isolates was a gram stain reaction which

confirmed that all 25 isolates were gram-

positive.

Only five of the 25 bacterial isolates

were able to grow on bile esculin agar

after an overnight incubation at 37°C

(Fig. 2)

The selected isolates were tested for

their type of hemolysis through blood

agar media that exhibit alpha hemolysis

(Fig.3)

Figure (2): E. faecalis on bile esculin agar media
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Figure (3) E. faecalis with alpha hemolysis on blood agar media.

3.2.2. Biochemical characterization of

bacterial isolates

Biochemical characterization of 5

isolates includes eleven tests as listed in

(Table 1). According to the results, the

Multi drug resistant bacteria were E.

faecalis. Automated identification

utilizing the Biomerieux Vitek 2 system

validated the identifications.

Table (1): Biochemical characterization of bacterial isolates.

code

Test
A 1 A 2 A 3 A 4 A 5

Motility -Ve -Ve -Ve -Ve -Ve

Catalase -Ve -Ve -Ve -Ve -Ve

Oxidase -Ve -Ve -Ve -Ve -Ve

glucose
Fermentation

+Ve +Ve +Ve +Ve +Ve

Nitrate
Reduction

+Ve +Ve +Ve +Ve +Ve
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Vogues Proskour +Ve +Ve +Ve +Ve +Ve

Indole
Production

-Ve -Ve -Ve -Ve -Ve

Citrate
Utilization

-Ve -Ve -Ve -Ve -Ve

H2S Production -Ve -Ve -Ve -Ve -Ve

Urease -Ve -Ve -Ve -Ve -Ve

Coagulase -Ve -Ve -Ve -Ve -Ve

Suspected
Organism

E. faecalis E. faecalis E. faecalis E. faecalis E. faecalis

3.3. Antimicrobial susceptibility

testing

Because of (AMR), our capacity to treat

common diseases becomes more

difficult, resulting in increased disease

duration, costs, complications, and death

rates. (AMR) is expected to cause 10

million fatalities by 2050 [36], while

another research estimates that (AMR)

would cost the global economy US$100

trillion during the same time period [37].

In our study the strain was tested against

10 antibiotics and was found to be

resistant to at most antibiotics (Table 2

and Fig.4). A 2 was resistant to the

majority of antibiotics used. Antibiotic-

resistant E. faecalis strains are becoming

more common in clinical settings, and

the protection provided by biofilm

development makes therapies such as

antiseptic rinses or antibacterial

dressings more useless. To control E.

faecalis, novel methods must be devised

and executed. [38]. The use of lytic

bacteriophages is a promising

application under evaluation for

combating multidrug resistant E. faecalis

strains and associated biofilms. [39].

Antibiotic resistance can be developed

through mutations in chromosomal

genes or by mobile genetic elements

(horizontally acquired resistance) In that

view, a resistance that is acquired

through mutation, mechanism of

horizontally acquired resistance, or

overexpression of the drug efflux were

discussed previously [40]
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Table (2): Antibiotics zone of growth inhibition (mm)

Clinical
isolates

Antibiotics zone of growth inhibition (mm)

IPM
S B

OFX ATM FA DA NA NOR VAN

A1 0 0 0 10 0 25 0 0 0 0

A2 30 0 0 22 0 18 0 0 12 0

A3 27 0 0 20 0 20 0 0 15 0

A4 30 0 0 20 0 23 0 0 10 0

A5 30 12 0 17 0 23 0 0 15 0

Figure (4): Antibiotic susceptibility test with inhibition zone diameter.
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